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Summary of the subject (maximum 1 page):

State of the art developments in quantum optics rely on single-photon detectors. In particular, they
play a crucial role in any setup developed to certify entanglement. An important example of those

is a Bell test. In this case, for instance, pairs of photons entangled in polarization are measured in
different axes to test the existence of violations to CHSH inequalities.

The main goal of this project is to study the feasibility of using silicon photomultiplier (SiPMs) in
quantum communications. One of the main features that make SiPMs attractive for this application
is that they have the capability to resolve and quantify events triggered by more than one photon in a
single detector. Besides, they offer a higher detection efficiency and a larger sensitive area than
standard photodetectors. On the other hand, SiPM noise can limit the signal-to-noise ratio (SNR).

In the quantum communication lab there is a setup that produces pairs of entangled photons by means
of two BBO crystals. The student shall replace the sensors that are currently mounted in the setup by
SiPMs, using the electronic readout that was developed at ICCUB

The work is experimental and multidisciplinary, as the student shall interact with physicists and
engineers from different backgrounds (quantum physics, high-energy astrophysics). It involves the
design and development of optical setups, the operation of detectors and their electronics and software
development to perform data analysis. The student will learn about optics, the detection of single
photon events, and electronics.
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Objectives:

e Build a Bell test using SiPMs for the single photon detection
e Study correlations between events of more than one photon per channel

Additional information (if needed):
* Required skills:
* Miscellaneous:



